Abstract-Since the 21th century, China's agricultural products imports increase dramatically. At present, China is one of the largest importers of oil seeds, vegetable oils, cotton and barley in the world. This paper analyses trade situation of China's agricultural products of high dependence on imports including oil seeds, vegetable oils, cotton and barley, and discusses the integration and causality between China's market and international market for soybeans, soybean oils, cotton and barley. It is found that: (1)There exists co-integration relationship between China's market and international market for soybean, soybean oils, cotton and barley. (2)There exists one-way Granger causality relationship between China's market and international market for soybean, soybean oils, cotton and barley. The international market has significant influence on China's market, but the influence of China's market on international market is very limited. 
I. INTRODUCTION
Since the 21th century, more and more agricultural products have been imported into China, price connection between China's market and international market is becoming more closed, trade behavior influences China's agricultural products market in the deeper degree than ever. At present, China is one of the largest consumers and importers of oil seeds, vegetable oils, cotton and barley in the world. The dependence on imports of oil seeds, vegetable oils, cotton and barley grew to 78%, 67%, 35% and 52% respectively. Trade situation, price cointegration between China's market and international market of the agricultural products of high dependence on imports including oil seeds, vegetable oils, cotton and barley, should be paid more attention. This paper firstly summaries relevant literatures, next analyses China's oil seeds, vegetable oils, cotton and barley import changes since 2001, examines the cointegration relationship and Granger causality relationship between China's market and international market by model and data, finally discloses the conclusion and its implications for policy maker. 
II. LITERATURE REVIEW
There are a number of empirical studies on the relationship between China's agricultural market and the world agricultural market, which have different results. However, the number of studies investigating this relationship with a specific focus on Oil seeds, Vegetable oils, cotton and barley is limited.
Bingsheng Ke, Guanghua Wan and Laping Wu (2003) discussed the impact of WTO accession on China's agricultural trade, and focused on integration and causality between the domestic and world markets. It is found that: price has become the key factor in determining international trade of agricultural products; regional wheat and corn markets in China are fully integrated with world markets. For sugar, soybean and soybean oil, only markets in major supply regions are integrated with world markets. For cotton, only markets in consumption regions are integrated with world markets [1] . Yonggang Wang (2007) analyses the import situation of main oilseeds and vegetable oils, and discusses the integration and causality between China's market and international market since 1990s. It is found that: China's market is integrated with world market for soybean and rapeseed since 1990s; China's market is integrated with world market for soybean oil only after WTO accession [2] . Lirong Wang and Shudong Zhou (2009) analysis the dynamic relationship between the domestic cotton prices and the international cotton prices after China entering into WTO by co-integration test, error correction model and impulse response function. The results show that the domestic cotton price and the international cotton price have a longrun equilibrium relationship, in which the international cotton price fluctuations have a stronger impact on the domestic cotton price, but the impact of domestic cotton price fluctuations on international market is less affected [3] . Rui Wang (2012) uses co-integration theory and error correction model to make an empirical study of the relationship between international and domestic soybean markets. The findings are as follows: There is a balanced and stable co-integration relationship between international and domestic prices, with a significant effect of international price fluctuations on domestic prices changes; the transmission process from international price fluctuations to domestic market has a self-correcting dynamic mechanism from short-term fluctuations to longterm equilibrium; the reverse causality between international and domestic prices is untenable, with limited effect of domestic price on international price [4] .
The existing literatures don't so far focus more attention on sub-industries. Little work has been done in a systematic way to discuss the causality relationship between China's market and international market of the agricultural products of high dependence on imports including oil seeds, vegetable oils, cotton and barley. This paper attempts to enrich the existing literature by examining the co-integration and causality between China's market and international market of soybean, vegetable oils, cotton and barley since 2001.
III. OVERVIEW OF CHINA'S AGRICULTURAL PRODUCTS OF HIGH DEPENDENCE ON IMPORTS

A. Soybean, Vegetable Oils, Cotton and Barley Imported into China since 2001
Since the 21th century, the quantity of agricultural products imported into China has been growing drastically. The quantities of soybean into China raised to 63375 thousand tones from 13940 thousand tones between 2001 and 2013 (See Table I ). The quantities of cotton into China raised to 4501 thousand tones from 197 thousand tones between 2001 and 2013. At present, the import quantity of soybean account for 80% of domestic consumption of soybean. The import quantity of cotton account for 40% of domestic consumption of cotton. The import quantity of barley account for 50% or so of domestic consumption of barley. Since 2001, the import quantities of vegetable oils into China has been growing drastically. Total quantity of vegetable oils into China raised to 8509 thousand tones from 1996 thousand tones (See Table II ). The quantity of soybean oil into China raised to 1143 thousand tones from 70 thousand tones. The quantity of palm oil into China raised to 5912 thousand tones from 1517 thousand tones. At present, the import quantity of palm oil is the largest, accounts for 69% of total import quantities of all vegetable oils. The import quantity of soybean oil was rather small, only accounts for 13% of total import quantities of all vegetable oils. 
B. China's Soybean, Vegetable Oils, Cotton and Barley Import Rank in the World
China is the largest oil-seed import country in the world. At present, China's soybean import quantity accounts for 48% of total soybean import quantities of the world (See Table III ). China is one of the important vegetable oil import countries in the world. At present, China's soybean oil import quantity accounts for 24% of total soybean oil import quantities of the world. China's palm oil import quantity accounts for 18% of total palm oil import quantities of the world.
At present, China's cotton import quantity accounts for 29% of total cotton import quantities of the world (See Table III ). China's barley import quantity accounts for 9% of total barley import quantities of the world. 
IV. EMPIRICAL ANALYSIS BASED ON SOYBEAN, SOYBEAN OILS, COTTON AND BARLEY
A. Co-Integration Test
In what follows, co-integration and Granger-causality will be used to test the relationship between China's market and international market for soybean, soybean oils, cotton and barley. The data used in this empirical study is monthly time series data for the period January 2001 to December 2013, including China's import quantity of soybean, soybean oil, cotton and barley, China's market price of soybean, soybean oil, cotton and barley, international market price of soybean, soybean oil, cotton and barley, which are calculated from China Statistical Yearbook, China National Vegetable Oil Association, Food and Agriculture Organization of the United Nations, and United States Department of Agriculture.
Put simply, co-integration of two time series, say X it and Y jt , implies that they are non-stationary in levels but stationary in first differences, i.e., X it ~I(1) and Y jt ~I(1); and there exists at least one stationary linear combination of these two series differences, i.e., Y jt -α-βX it ~ I(0). So the first step is to test whether the two series are stationary. If they are both I(1), we proceed to examine co-integration using the Engle-Granger procedure [5] .
A popular test for non-stationary is the Augmented Dicky-Fuller (ADF) test, where the null hypothesis that Y t is non-stationary is checked by calculating the t-statistic for β=0 in
where △ is the first-difference operator, Y t is the value of the series observed at time t, α, β, γ and δ k are parameters to be estimated, t is a time trend, and ξt is the error term. If the value of the ADF statistic is smaller than the relevant critical values, the null hypothesis is rejected in favor of the alternative hypothesis that Y t is stationary. If Y t is found to be non-stationary in levels, it should be ascertained whether Y t is stationary in the first difference by repeating the above procedure (i.e., test whether △ Y t -△ Y t-1 is I (1)). If the null hypothesis of non-stationary can be rejected for the first differences of Y t , as is usually the case with time series, it may be concluded that Y t is I(1) and the analysis goes on to the second step.
Engle and Granger (1987) propose a two-step, residualbased procedure for co-integration analysis: Firstly, an OLS regression (known as the co-integrating regression) of an I(1) time series, say Y jt , on another I(1) time series, say X it , is conducted, namely,
where φ, ω and η are parameters to be estimated, and e t is the error term. Secondly, the residuals, et, from the cointegrating regression, are tested for non-stationary using a modified ADF test.  where e t represents the regression residuals from equation (2), λ and θ k are parameters to be estimated, and μ t is the error term. The constant and time trend are omitted from equation (3) because, being a residual series, e t contains no linear trend and has a zero mean by construction. If the t-statistic of the estimated λ coefficient is smaller than the relevant critical values, the two time series, Y jt and X it , are said to be co-integrated of order (1, 1) .
B. Granger-Causality Test
We next apply equation (4) and (5) to examine the Grange-causality of the two time series X it and Y jt , which are co-integration.
is rejected, there exists one-way Granger-causality relation between X t and Y t in the long run.
C. Estimation Results and Its Implications
The results of the Engle-Granger test are listed in Table  IV . Co-integration is found to exist between China's market and international market for soybean, soybean oils, cotton and barley. Note: The asterisk (***, **, *) represent that null hypothesis is rejected at 1 percent significant level, 5 percent significant level and 10 percent significant level respectively.
The results of the Granger-causality test are listed in Table V . There exists one-way Granger-causality relation between China's market and international market for soybean, soybean oils, cotton and barley. The international market has significant influence on China's market, but the influence of China's market on international market is very limited.
V. SUMMARY AND CONCLUSION
In this paper, we discuss the interaction between China's market and international market for soybean, soybean oils, cotton and barley, and carries out cointegration test and Granger test using data for 2001-2013 time period. It is found that: a) Co-integration is found to exist between China's market and international market for soybean, soybean oils, cotton and barley. b) There exists one-way Granger-causality relation between China's market and international market for soybean, soybean oils, cotton and barley.
As a result of trade barriers removed gradually, the price is becoming one of the most important factors in determining the international trade situation of soybean, vegetable oils, cotton and barley. In the future, the international environment confronted by China's agricultural products sector is more liberal. Importing products have tremendous influence on China's agricultural products market.
This study confirms the complexity and difficulty of modeling the relationship between China's market and international market in agricultural products sector. This study also indicates the need for more basic data on trade and price pertaining to China's agricultural products sector.
